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deficiency protects brain from ischemic injury in mice. 

LIO ANSWER 5 OF 8 SCISEARCH COPYRIGHT (c) 2006 The Thomson Corporation on 
STN 

TI Stimulation of multiple MAPK pathways by mechanical overload in the 
perfused amphibian heart 

LIO ANSWER 6 OF 8 CAPLUS COPYRIGHT 2006 ACS on STN 

TI Ischemic preconditioning triggers tyrosine kinase signaling: a potential 
role for MAPKAP kinase 2 

LIO ANSWER 7 OF 8 CAPLUS COPYRIGHT 2006 ACS on STN 

TI Ischemic preconditioning: role of multiple kinases in signal amplification 

and modulation 

LIO ANSWER 8 OF 8 BIOSIS COPYRIGHT (c) 2006 The Thomson Corporation on STN 
TI Involvement of a tyrosine kinase-dependent signal transduction process 
involving p-38 MAP kinases and MAPKAP kinase 2 in ischemic 



preconditioning . 



=> d ab 1 3 4 6 8 110 
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AB Mitogen-activated protein (MAP) kinases (e.g., ERKl/2) phosphorylate a 

variety of target proteins including, for example, several immediate-early 
gene products (e.g., Fos, Myc, and Jun family proteins). Certain 
phosphorylation reactions require binding of the MAP kinase to the DEF 
domain of the target protein. Inhibitors that block this interaction may 
be useful therapeutics for human disease, including as antineoplastic 
agents. This invention provides several advantages over known therapies 
that directly target the MAP kinase signaling cascade. Typically, most 
compds. that inhibit the MAP kinase pathway are non-specific and inhibit 
more than one enzyme, and the targeted inhibited kinases are not available 
to perform normal physiol. functions necessary for cell survival, whereas 
therapeutic methods of the present invention inhibit the activation of 
particular target proteins and leave the MAP kinases enzymically active 
and available to phosphorylate other non-DEF domain-containing proteins. 
Thus, DEF domains are identified in a large number of proteins, and the 
principles of the invention are exemplified using the immediate-early 
gene, c-Fos. Screening assays useful for identifying compds. that inhibit 
the MAP kinase-DEF domain interaction are also disclosed. 

LIO ANSWER 3 OF 8 CAPLUS COPYRIGHT 2006 ACS on STN 

AB The present invention includes methods of reducing the activity, such as 
enzymic activity and expression, of mitogen-activated protein (MAP 
) kinase-activated protein kinase 

2 (MK2) . The present invention further includes methods for identifying 
compds. useful for reducing such activity, and methods for reducing 
ischemic injury by the administration of such compds. Ischemic brain 
injury was significantly reduced in MK2 deficient mice compared to theat 
of wild type mice following either transient or permanent occlusion of the 
middle cerebral artery. 

LIO ANSWER 4 OF 8 MEDLINE on STN DUPLICATE 1 

AB Mitogen-activated protein (MAP) kinase- 
activated protein kinase 2 (MK2) is one of 

several kinases directly regulated by p38 MAP kinase. A role of p38 MAP 
kinase in ischemic brain injury has been previously suggested by 
pharmacological means. In the present study, we provide evidence for a 
role of MK2 in cerebral ischemic injury using MK2-def icient (MK2 (-/-)) 
mice. MK2(-/-) mice subjected to focal ischemia markedly 
reduced infarct size by 64 and 76% after transient and permanent 
ischemia, respectively, compared with wild-type mice. 
Furthermore, MK2(-/-) mice had significant reduction in neurological 
deficits. Real-time PCR analysis identified a significantly lower 
expression in interleukin-lbeta mRNA (53% reduction) but not in tumor 
necrosis factor-alpha mRNA in MK2{-/-) mice over wild-type animals after 
ischemic injury. The significant reduction in interleukin-lbeta was also 
confirmed in MK2(-/-) mice by enzyme-linked immunosorbent assay. The 
marked neuroprotection from ischemic brain injury in MK2{-/-) mice was not 
associated with the alteration of hemodynamic or systemic variables, 
activation of caspase-3, or apoptosis. Our data provide new evidence for 
the involvement of MAP kinase pathway in focal ischemic brain injury and 
suggest that this effect might be associated with the expression of 
interleukin-lbeta in the ischemic brain tissue. 
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AB Myocardial adaptation to ischemia has been shown to activate 

protein tyrosine kinase, potentiating activation of phospholipase D, which 
leads to the stimulation of mitogen-activated protein (MAP) kinases and 
MAP kinase-activated protein (MAPKAP) kinase 2. The present study sought 



to further examine the signal transduction pathway for the MAPKAP kinase 2 
activation during ischemic adaptation. Isolated perfused rat hearts were 
adapted to ischemic stress by repeated ischemia and reperfusion. 
Hearts were pretreated with genistein to block tyrosine kinase, whereas 
SB-203580 was used to inhibit p38 MAP kinases. Western blot anal, 
demonstrated that p38 MAP kinase is phosphorylated during ischemic stress 
adaptation. Phosphorylation of p38 MAP kinase was blocked by genistein, 
suggesting that activation of p38 MAP kinase during ischemic adaptation is 
mediated by a tyrosine kinase signaling pathway. MAPKAP kinase 2 was 
estimated by following in vitro phosphorylation with recombinant human heat 
shock protein 27 as specific substrate for MAPKAP kinase 2. Again, both 
genistein and SB-203580 blocked the activation of MAPKAP kinase 2 during 
myocardial adaptation to ischemia. Immunofluorescence 
microscopy with anti-p38-antibody revealed that p38 MAP kinase is 
primarily localized in perinuclear regions. P38 MAP kinase moves to the 
nucleus after ischemic stress adaptation. After ischemia and 
reperfusion, cytoplasmic striations in the myocytes become obvious, 
indicating translocation of p38 MAP kinase from nucleus to cytoplasm. 
Corroborating these results, myocardial adaptation to ischemia 
improved the left ventricular functions and reduced myocardial infarction 
that were reversed by blocking either tyrosine kinase or p38 MAP kinase. 
These results demonstrate that myocardial adaptation to ischemia 
triggers a tyrosine kinase-regulated signaling pathway, leading to the 
translocation and activation of p38 MAP kinase and implicating a role for 
MAPKAP kinase 2. 
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